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  Facial paralysis is a medical condition where patients lose their facial movement ability, usually 
occurring on only one side. An evaluation of seriousness for this condition is necessary so that 
appropriate treatment method can be applied. Currently, the evaluation method of Yanagihara is 
most widely used in Japan. Yanagihara’s method is simple, but it is detailed and useful for 
evaluation. However, diagnosis using this method is based on clinical observation. There is a large 
variation between the serious ratings given by clinicians due to the subjective nature. Therefore, an 
objective and quantitative assessment system of facial paralysis is desired. 
  The purpose of this study is to objectively quantify the seriousness of facial paralysis. We treated 
the quantification of facial paralysis as a pattern recognition problem. We first captured images of 
patients, and then extracted spatial and temporal features from the dynamic images. Together with 
capturing expression images, the correct judgements of seriousness (labels) were also collected from 
clinical experts in diagnosis of facial paralysis. The extracted features and their labels were used for 
training classifiers for quantifying the degrees of facial paralysis. 
  The main achievements of our studies are as follows: 
(1) We have developed a synchronous multi-angle high-speed capture system (SMAHCS) for 
capturing multi-view images. We have 83 samples (including 9 healthy samples). Each sample 
contains dynamic images of ten expressions as in Yanagihara’s method from seven view-points. 
Also, the correct judgement of seriousness for each expression was rated by clinical experts in 
diagnosis of facial paralysis. 
(2) The conventional methods extracted features by directly using intensity images, so they suffered 
significantly from the influence of noise and redundant frequencies. In our study, we have first 
proposed limited-orientation modified circular Gabor filters (LO-MCGFs) for noise removal and 
desirable frequency enhancement. Compared with the conventional methods, the LO-MCGF-based 
technique has improved the classification rate from 71.1% up to 80.7%. 
(3) Almost all of conventional approaches extracted features from only static images in extreme 
states of expression. These methods did not use temporal information from dynamic images of facial 
expressions. As our second approach, we have proposed the use of features extracted from the 
movement of key points of the face, such as corners of the mouth, in a series of images over time. 
These features are known as spatiotemporal features. They are robust for classification. This method 
has improved the classification rate up to 84.3%. 
(4) The method described in (3) used dynamic 2D images of expressions. We also developed a 
self-calibration 3D-reconstruction system for extraction of dynamic 3D features. The use of the 
dynamic 3D features was our third proposed method. This dynamic 3D-feature-based method has 
improved the classification rate up to 85.5%. 
